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(54) TRANSPARENT CONDUCTIVE FILM AND MANUFACTURE THEREOF 
(57)Abstract 

PROBLEM TO BE SOLVED: To increase an orientation rate of a plane of indium oxide even if a 
film is formed on a glass substrate or a resin substrate under a low substrate temperature by 
forming the film of one kind or more of metal elements including mainly indium and 
predetermined crystalline oxide. 

SOLUTION: A sputtering target including at least one kind of indium halide, zinc halide and tin 
halide is used. A transparent conductive film is formed of crystalline oxide composed of one 
kind or more of metal elements including mainly indium (In), at least one kind of halogen derived 
of halide and oxygen (0). wherein a (100) plane of indium oxide is oriented parallel to the surface 
of the substrate at an orientation rate of 50% or more by a sputtering method in which a 
substrate temperature is lower than 200" C. Consequently, even if a film is formed on a glass 
substrate or the like under a low substrate temperature, it is possible to provide the transparent 
conductive film composed of the crystalline oxide in which the (100) plane of indium oxide has a 
high orientation rate. 
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(4) Kfls-f ^3>$r AfrfefcSJHWfeP-f **©±fc/Mi 
y vfls-f Vi> A *» fe ft 8 # ^ u y h * J: W/* *: 

awft**tf. ktiwii. ) * 

&K*KffLfcfc©. 

(5) W 9 Aa> P> ft 5^ w * 9 ©±IC/M3 yj/fl^f V 
^^A^bftS^^vy h*5i^/*fe^oyyft-i' 
V^9A»**£ME1IL;fcfc©. 

[0 0 3 9] ^JiTn^tLtl niZn«2tffl 

[0 0 4 0] (lOiMb-f ^C'Ai, mm&tk. 
Big LfclWtffift fc ©«#**» &49, ^nyy# 

©5*>©'>ft< it-*ft-t*-rst©o 

ft, Acyy«lfc|fMy^l> 

fc*KPi±©a^*a»bft*), -rvs?!7A, sftjsttf 

[00 4 1] (13) I n 2 0 3 (Z n O) m (m=2~2 

o) -?*&*is*3ErMttfcM04"fc< 
fc'fl'S^A £©«&**»&*!>, tfria©?^^^* 
;h/0'>5#!|&K©5*>©£l>ft< it> ioK^p^S 

$l-c<^5%©. ftfc\ ^TjfBS^ft-a-^ft^-f-Huia© 

Sfc»V^in©«Sr2~2 0(C|S€t-5a*tt, m©« 
&3 («T^C, ) . 

(14) I n 2 0 3 (ZnO) . (m=2~2 0) 
*#*JWWfc£*©*fc < i % 1 ffii> «fl:-f ^?A 

t , /n n y >^ a*, x t*/* it n.^ v ?^>\m. 

»fc ©«£**» fefcSfc©. 



(15) I n 2 0 3 (ZnO) m (m=2~2 0) , Hfttf V 

H*L.fc»ffcM«&, APyy«bfcIn 2 0 3 (Zn 
O) „ (m=2~2 0) . -O-^^AaSBSbfcWkM 

H*Lfc»flS>f v$?$r A© 5 t>*»6»«Hfc*KBI±© 

#urv>st© 0 

[0 0 4 2] (16)ifcft>f>$?£AiJ»&fc3«BB#5 f -f;* 
* © ±(C^ n y yitW&fr <b ft 5 * ^ V y b *5 <k tf/S 

(i7)^b-o^^A^e,ft5^s^x^^^©±i-, si 

flSE»*» & ft 5 9 -7 v y h *s £ tf/S fc 

fifcffl^py^w vs??At> l< ^py^w 

©o 

(is) sMt-f ^9 a t mm» t ©a^**» e» ft 

#v=V ©± fc^ v ^7AtL<iJAPy 
W«»^e>ft5^yvy h*Jit^/*fc^B^i/fls 

Bbfct>© 0 

(19) I n 2 0 3 (ZnO) m (m= 2 ~ 2 0 ) 7?«$tb5 

©a^*d»&ft5«SBf#9*-f^^©±fc, ap^WW 
A t> L- < p y >-ftffi«&A> bftS^P'WyhSS 

>"fl:Mft»**iEMI*E« bfc f> © 0 
[0 0 4 3] &m5r.mtLX I niSn(02i©^ 

#r«aw#aKS:-5c©^i/ ^ y 

? v h©*#«tUTf±, #^-PS^$^^5^>©■r*^±ftv^ 

^ ^^}fTE(20)~(25)©fe©!45#(f^ti5 o 
[0 0 4 4] (20)K^^!7At, ttft^i, ap^ 
Wfc;-f ASS ±T//*fcBy*n ^ (7 yfls 

«, fiftfii^) i©«^»a»bftat©. 

(21)8^12^ V^CAJJitf/^fc^ny^^H^Lfc 

m \sitmKM t ©a^**» & ft t> , ^ f *#wm t-fc 

©/>ft < fc %-7yft^#-f-5 %©» 

W)MW AP^yfMy^^A, RftJk 

AP^ym /Mjyv^BjffUfcSMIi-Y^ 1?A, /n 

A. -fy^^A^HjSLfcKflsIB, liAP^yiffl 
»bfc»fl:'fv5?!>A, SitW^WtApyyi 
asH*Lfc«ft»© 5 %*»6>aitfixfc*KIBI±©JB^* 



-6- 



[0045] mmiM^WJxfrbtezmmft'rjx 
tessxi ?>tt.mtom*&mmem ufc t ©. 

<24)*fl^vs??A!a»fcfc5i»Brt^**©±fc* s 
fls»*» 6> ft 3 # ~f v v V *3 ± fc tt8Mls«»*4 6 
Wo n yyjW y-^tKiJAP y £> ft 
5 y- -f v y h *s J: t*/S fcf*^ n y sWJJStiH 
t L < tt^ n y ^fctt&|c&&KJtieft Lfc t> ©. 

(25) wtKA wpAk mtm t ©»£**» t & a&is# 

Vimfr <b ft 5 * 7 V v Y » J: tf/* fc tt^ n y vfltf 

[0 0 4 6] ^:JS5E*ibTI ntZntSn 

J: oTiRW S^-iC^ffl-rS C i «J-C* S 

5 1 ©-mft v , m a (30) ~ (42) © % ©as# rf 

[0 0 4 7] (30)»fb>f^5rA4:, S&ftMI&i, &{b 

p r*«M<o 5 *>©'>ft < i 1 1 o i ©&£«#> 6 ft 5 
%©„ 

(31) «fls>f Vi? V A*3 J: /* fcB^ p y v# Bit Lfc 
B*# Lfcl£{bffi» i , l&fc&§*5 J: tf/* fc Ht^ p y y& 

^ny^#H*Lfc«fc»© 5 *>©'>*< fctloH 
[0 0 4 8] (32) I n 2 0 3 (ZnO) m (m=2~2 

o) -e«§jt5A^ftS^is^j©/>ft< it>i«i, 

©o 

(33) I n 2 0 3 (ZnO) m (m= 2~ 2 0) -C^^tlS 
>^*Ji*Wls£*©^* < & t> 1 *i , BMfcY V5?9 A 
i, i«h /nb^M^^A, ^pyyftW 
«fctf/> n >fv\mm<r> o *>©*l>ft <ttiot ©iS-g-ife 

a»&fcat>©. 

[0 0 4 9] (34) I n 2 0 3 (ZnO) m (m=2~2 

o) C/M3yy«si»Lfc^ilWbMiffl'>4< i 
t>l«i, WW^At, S6flS«i, ^nyvftS 
*5 J; tf/* fc tt^ cyy^ig LfcHftSI i ©«£**» 
bftSfc©„ 

(35) I n 2 0 3 (ZnO) m (m=2~2 0) T&SttS 
*#*JP*W&&*©^fc < i 1> 1 it, i£ft^ ?A 
fc, MtcM^t.*!), «nE©Jft^*K:**ft 
-CV3#*Wt©5t>©>J>*< ifclofc/MayvasH* 
l/tVSfc©. 



[0050] (36)iMt^:'^*A!&»fcfc5*tt#5 f -r* 
* fc tt/N n y w t»&»*ft btffc/^ n y e> ft 

5 * y v y h *s J; rf /* fc fi^^ p y vft«B* ft jKB* 

aaaufct>©o 

(37) i?^^ vi? a i i (om&mfr httim 

itf/*fc tt^ p y Wk^»^Sr^SiEg Ufc t © 0 

(38) «f w y i? 9 a i Kft^ t ©a-a-fe^^ e> ft 5 ««f^ 

©o 

[00511 (39)^^ ^-^^ a tmm&tbwtfcmt 

>5? r> a , ^ p y wbsi&ts J: ^ p y Vftil© v tv 
e> ft S 9 -f v> v V *3 X U 5 /* t£B^tr£»flQi 

bfct©o 

(40) I n 2 0 3 (ZnO) m (m=2~2 0) 

ft 5 # ■? V y h *5 ± tf/* Hy n n y y»* *^|f 
iiEfiLfctWo 

(41) I n 2 O s (ZnO) m (m= 2~2 0) T?^$H5 
tt£hmmtit%)(D'Pte < i % 1 Si BftM i ©iB^* 

5 ^ y W y h *J i XI/ * H» ft -f V S? ^ A ft b I/ 

>-fk«© v vf b * s ^ y u y h » i tf/* ittm 

*fri5*MaKLfct>©. 

[0 0 5 2] (42)igft^>'v ? ^A x ApyylMy^!) 

a, mm®, ^p^yftm ma ^py^ib 
^ufcg?ft*i&, /NPy^*sH»ufc«{is«, in 2 o 3 

(ZnO). (m=2~2 0) , /Mi^fflfLfcl 
n 2 0 3 (ZnO) . (m=2~20) , IB^HiSUfcH 

n 2 0 3 (ZnO) m (m=2~2 0) , M»#H*Lfc 

yvfc<ifciSH»UfcaMb-f ^pyviili 
0 3 (ZnO) . (m=2~2 0) , /NPyyiffif&t 

#H*LfcJWfc;-f vs^a, ^By^fcffi»fc*B*b 

/Mjyvt>f^s?!?Ai!jsii*Lfc»fis«, ^py 
^t»fcS»fc#H»bfc»fi>fve?!3rA» ^py>i 
-f^9Aiffi»i^H»ufc«fldi, /^py^i-fy 
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[0 0 5 3] ^ y #y v^-yy hfr^*tb-cv>5 

X\iy ym#<GKi&& LV^©T\ Xs<y9!) ^99-f 

v\ 

[0054] #f§sf! ©^d iot 2 mk±.<n-m,jm 

y v99—Vy h±mz&ttZ&M5m\zo^X<0 

[0 0 5 5] ^ww^ffiiciorawsmig 

x*y9Vsir9~ yyh&tKXtt 
Sroimt / (£*JUt?) ton 

Hfc©«agfr^e»45^^y^ y >?9—Vy i%m^ 

1z-7cX'<y9ic£<>X^v?>'<DBm(Dm : f-it 

ny^M^) / (^JBS^) «r«iao. 3 5^Tt1" 

[0 0 5 6] *3SW©*jftK±oT»|jW-5ai«3»Wit 

5 A 1 , Sb, Ga, Ti, Si, Zr, Ge, 
V, W, La, Ru^©«lb&S©l«*fc{4»«£ 

mti^y9 y ^99-fy hW4*8ri#j?4U 
v\ 

[0 0 5 7] r^-e, r«|)]^JS^A/T-V^^^y^ 
y ^99~fy H ttt, ?V h# 

fy h^ift©^^^^ tsR^-f^JbKiEssjvfc 

(4, Href-r**, ?7"v? h*±W»*©5*>©^4 



[0 0 5 8] ±tE©«Sb&«(i, m lift*, ^ny 

(7 y m mm, mm, mvmm. sirm 

U ) WT-lftC^y^yW-yyF (* 
±(Cga* § Jifc * 7* V y h » ± V/* fc B»* fc 4 

99— fy hfc**iirv^rt> ±v\ 

[0 0 5 9] ^^y^y^yFi^ 

**ii©x^;*^©_hiciEe£*xfc*7'i'S' hfe-fctf 

/* fc{**&* tfrtb %:&m&\m, ±e©*t3Mtfi©¥ 
ft aft*, ™r>fcmm*mim9Am#Bm\sX 

lr*8»fc*t>L< M12©*:/Vs> h*siTJt 

[0060] y y^-^y h^frfcisrtaw 

K*J|0lMte>JK?Jt (£M)&JiK^) / (£&JSK 
2Kn*«ri##iL< < 0. 1 5£rpe*>*£4: 

[0061] 4&m<Djmnm^&z.'<y9y >99~ 

IKHtWSTLfcO, »«tt«HSTbfcO» 3taB8ttWE 
TUfcQ-rart^fcS. J;t9$f*LV«Si4 9 9%£* 

±-e$><5, jEte»*u\Bfttt9 9. 9%^±-efe5 0 

h©ta*f«*i46 0%£l±ttSwi^4U\ 
6 0%5^«^H:, »jt*©{£T^KS©e 
Tt*ja#W\ tDff*UMMW*H:8 696fiLt 
T?fct», Mi-»*L<»9 0%«±T*&5 o 

[0062] *ssw©*fe-e», ±3&i,±x;<y9 y V 

99— *v h%m^x, M&m&2 o Otslejlr-CJIR* 
2 o ot:«±ic-r3 1 , aH4MtKlc*tt«ftfbW 

^^© (ioo) mmmfammr-tZo 

[oo6 3] wRm&EM<D9a/mts ®mm&&, 

MH7J^©»^#i4, xs<y9D >9<Dism^m^ 

[00 64] i-ftfct,, # y y^«po3teflEtt i 

X10" 2 ~5X10° Pa, j;i9^f*L<[±5X 1 0" 2 
~5X10° Pa, tS<b\m%.L<telX 1 0 _1 ~1 X 
1 0° Paif5„ KflS-fl^A© (10 0) ffi©|2 
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V yjn$<DM£&t: 1 x 1 0 _1 ~5X l o -1 Pa £1*5 

©SCOURS, 0. l~5W/cm 2 «S#*LV\ 
yfV ^m<OM^X.» 1 X 1 0~ 2 P a J: ?)<g;JE-efco 
Tfc, Sfc5X10° Pa itfilSJE-Cfeo-r'fo, 

h^©fijjp«** o . iw/cm 2 T&rcHKMafufcp 
ttTU 5w/cm 2 i^t^i^^^yy^- 

[0 0 6 5] X^yjryi/^#Bft (»#*) i U 

», ^y^yy^-yy^Si (o) fc-g-Az-e^ 
-fv hamm (o) ^^^-ev^v^i-n, jfahs 

#£©$*#* ©#Effl* (^A») tt, xstyfWir 

9->?yYo>im, mk-rzmwmnmvmm, mm 

&fl=3?£»3eu Sfcig (o) fco^T©»jfc*«sas&£ 

[0066] ±m© j: 5 kl vxmwmnm&mmtstiz 

JftU«tt«JBa», fMflsttWllME*, rwr^S 

e, #9-7^/1^, *r*m»i4& 
m&mwnmt iTfflv^r«««MHw**wiJ: 

5ti-5»^-, ±E©*Ri LTtt, # y b 
*». *9T5U-M»« I #Ja^^«, #y^ 

* S 7 -f A»A* fif - h S-ffi^ 5 H t L < , f 

[0 0 6 7] ifcfc, #J|£«±}C±12©>S9!*«SI£M 
£©**tt»JIMH:» ffJIB3&£39]*«K&©ft*tt 

NWt>6i« torn* w\ 

o xmts bfc^ k: u vaftsaH^^KMfldft e <t «j im * * 

a*©tfffifcJ:D»j3W-5£i MBS 
*fc»Mitt»HIB*&©IWfctt, P 



a5*.-c*rffl-e&«. #*^y^r-Jl©«C£L-t[*, 
=>-/k *yr^yp=hy/v, *ytftif=9fy, 

#j7yft tf = y V*©*rMMS5H^ A 1 2 0 3 , 
S i O x (0<x^2) , ZnO, T i O z , A 1 N, 
Si 3 N 4 , T i N, S i C, B 4 C^©-fc7 5 V 9 Xtf 

[0 0 6 8] «±RWUfc*38W©*ifefcJ:iHtf, 
?A© (10 0) ffi©BaiRl^5 0%^±©fi!nijC®tft; 
[0 0 6 9] 

mmmi 

«SfitLt40X50Xl. lmm©i»^7^1 
£ (a-=^{tiO#7 0 5 9) SrfflV\ * 1 
*3fc, •ffc-fV^S'A (ln 2 0 3 ) ©&*§# (MS 9 
9. 9%£lLh, ffl*j"«H9 0%) a»6><£6iff«4>fy^ 
©X-f^^±(C2|i©7yft'1'^v ? !7^ (InF s ) * 
7l/yF (tflOmm) fcE«Lfcfc ©*:*'<?*!> 
V99-Vv Y t L-CBi^-C, £IT©KWCSK*W* 

[0 0 7 0] *-f, aW3tT9^S«ftRF-v^hnV 

i 0- 4 Pa4-e«ffiLfc o r©m, S8^^tLT©T 
^drvjtf^tJtffiflEAJO. 2 Pa b*i& Sl 5 

^-rticixu hWJom*i o ow, mm 
mmmm<D&wx4frfflx/<y9 v y9*ftix, mm 

[0 0 7 1] ±G©3n«mR©«iitt»Xit|ll»f»£ 

iis*sria i fc^-r. *fc, i©aw*«»fci3rt5^v 

s^A©*^ Jt I n/ (^klW^) HiO^nyy© 
^*©S^-W: (^pyy) / (££Bfm , ft to 5 
K» 3*G»P!WtR©BW, JtSSu, SI* (100 ,/ZI 
* (hkl) ©H*3j;Oi^b'l'>-^^A© (100) S ( (1 
0 0) ffit^ftffiSr^tfo ) ©6BlR]^^**fco iti 
b©^*^2lC^-fo 

[0 0 7 2] ft*3, -TV'^^AroJB^JtJJJl^nyj/ 
(*|SaS«T»Wt7y*©*) ©fe*©Jl^H:EoV^T 

«, af»ttoa«*xps (x^m^^w) 

*©«r**»6±E*aftfflv^rJ|CfflLfc. 
*fc, ^»«»©WPtt«««lcJ:9fflSU Jt««E 

t{i:i9*»fc 0 s i *««»/£ i* <hkl) ©«±xlS@ 



*f©tf-*B*i»&*»fc. rot*, *-*»*©* 

tuttt, suss (,mw#7xmm ©@sr»**B 

L3l^fc**JB^fc. ^UT, •fIKVi?jrA© (10 
0) fficDgai^^ttBUKBLfcn y hy-yy^oSI:ffl^ 

[0 0 7 3] ^ft092 
^lCjjH-<fc5fc. 7yfM^?A (InF 3 ) 9-f 

isyhKftX.X2m<omyc*WJ>. (inci 3 ) $ 

•fVvY (ItS 10mm) SrjHVV/U^ttSStm £RI 

±B©aw»«*t-3v>-c, sdra i t m 

[0 0 7 4] 

$ 1 2 0 m m) SrfiMgSi: LTfflVVfc£WM±«M» 1 

fc. ±E©«WW«Ri:o^T, W6«l-e*»fctiai 

«2(C^1- 0 

[0 0 7 5] mMM4 
milZ.7frrZ.0lC, yy\WyWJ* (InF 3 ) 97 
Uy Y\Zftk.X 4m<07 V<m& (ZnF 2 ) VfVy 

V (SSI Omm) %m\ 2>>0, #-^yhTOP«* 
*5 0WK, Sfc, »^IS:8^^«m 
ffiii^ft^l &|BI«tel/r, aW;#?;*S«±fc:aHi» 

«K^»Lfc 0 _hii©aw*«Kfc-3^-c, ^sswi 
*l &©*£*** 2 i^s-t-. 

[0 0 7 6] |g»J5 

aits-t-isn:, www dn 2 o 3 ) tssft 

ig (Sn0 2 ) b<Dfe&® (Sn0 2 =1 0wt%) 

bte&fe&Aj^nmmwv 1 ^?-? (MS9 9. 9% 

MM9 3%) ©±K:2^©:7y-f|^f ^v^A 
(InF 3 ) ^yky h (tllOmm) SriSfiLfcfc 

x&T/vzi^JJxbWffijtfxbOiM&jfx (0 2 / (A 
r+0 2 ) =0. 005 (#2»Jfc) ) ICZtl^frm^. 
U ltlfil«fcL-C, »H#?*a£«J:fcji 

BJ^S^^ISKLfco ±e©awiWraifcov>-c, £tt 
«i-e*»fctiBit33(Btiai«i tp«tcL-c*fe 

[0077] mmme 

mn^-rxoKs mmwv* (i n 2 o 3 ) tm 

ftKSnO,) t7yfl^^?A (InF s ) &«r 
8 8. 4:10:1. 6 (fiSJt) 6* 
fM-fl^©**!*^** <H*9 9%SU:, ffi*f?g 



* 8 5%) y Y b LTfflVV/tK 

fl-fi5lis0ij 5 t HaHC U-C, ? *fflR±fc8W* 

m^&»ufc 0 ±e©»H*«Rteovvc, 
-e^&fc t PI g &3lts« l fc nttR: br**fc 0 r 
^b©S*^2i^-r„ 
[0078] mrnmi 

mucm-xoic, mcAwvi* dn 2 o 3 ) 

ASH (Sn0 2 ) ty-Am (SnF 4 ) i*8 9. 
7:8. 9:1. 4 «*Jfc) ©«£-?£*■*- 5[ttS4 

5%) y v y 9 -/f v y t LXm^tcUftl* 

±K©SW*mBtli:o^-C, gJMai-C* 

[0 0 7 9] H»!l8 
gcH^-fJ:?^ ftftY^CA (ln 2 O a ) tm 
fliSg(Sn0 2 ) i7yW (ZnF 2 ) fc*8 8. 
6:9. 9:1. 5 (fifiit) ©#1^11^5 UTS 4 

■ommmi*?**? (««9 9%h±, *i*f^*8 

5%) fcX/-<y* y ^Pf-Vy h t UfflV^fcOTft 
fctWLfc. ±flB©»W#«Blfco^-C\ SHSWlTf* 

[0 0 80] ttwn 1 

*HC*1-±5fc, ftflS-YVS^A (ln 2 0 3 ) 

* GKA9 9. 9%K±, «*f*«9 0%) a»fe>S<5tt 
g4 ^Ofj y V99—f y h fc L 

*S«li:iai«fcLT*ftfc. i*tfe©iie***2fc* 
i- 0 *fc, r:©aw*1tll^!:o^^■c©x»lHI^fSI«©«f 
*^B2ic^-fo 
[0 0 8 1] Jtti£^2 

* 1 ic^-f-J; 5 i-, ift-f^A (ln 2 o 3 ) 

* («S9 9. 9%£t±, WM9 0%) d^JfeSK 

«l tPI*lcLT*»fc. i*ib©«F***2K:*1-. 

[0 0 8 2] Jt«^3 
*UC*i"J:5K, •ffc'f^^A (In 2 O a ) ©«£M 

* «9 9. 9%K±, ffi»«S9 0%) 

S 4 >7oyf4 * v *xs< y * y v V b L 

-Cfflv^fcK^liS«6«4i:iai*K:L-C, 
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-To 

[0 0 8 3] 0MW4: 
mi\c*-r3:5\z. 7yfMy^!>A (lnF 3 ) <D9 



a«;tf?*«R-kfcaWiWtBt (ITOI) £fflIL 

fc 0 ±e©»wwmiko^-c, sat«n?*«>fci:Pi 

[0084] 



m. 










Cfr) 


KM * * cd la EE 
FOa/ (Ar+OJ 


» « s « 




ln,0= x-f^k 
InFi V (2(1) 




4 


(Ar») 




mm2 


ImO. ^-fX^k 

I nCla 9~7\ry )■ (20) 


100 


4 


0 




mm3 


i^o. tr-f^k 

InFa K (2(H) 


100 


4 


0 

(Ar©») 




$mw4 


IIUO* x^^^fc 
ZnFz i'TVy h (4fi) 


60 


8 


0 




m®5 


InaO 3 -Sn0a r-f^» 
(SnOj : lOwtJS) k 
InF:, #7V*h (2fi) 


50 


8 


0. 005 




mme 


InsOs-SnOs-InFa 
(IiuOa : SuO s : [aF 3 
=88.4: 10: 1.8 fflSitt ) 


50 


8 


0. 005 




mmi 


IiaO s -SnOa-SnF« 
(HhO,: SnOz: Snf, 
=88.7:8.9: 1.4 (Matt) ) 


50 


8 


0. 005 




mms 


I naOa-SnQa-ZnFa 
(InsOa : SnQa : SnPa 
=88.6:B.B:l.J(*«tfc) ) 


50 


8 


0. 005 




ammi 


InsO. 


100 


4 


0 

{Ar») 




£884*12 


In E Oa 


100 


4 


0 




JttW!13 


In,O s 


50 


a 


0 

(Ar<5»> 




iWJ4 


ImOs-SnOz 
<SnOa: 10wt%) 


50 


8 


0. 005 











axmz 



sum* 



0. 91 



0. 09 



* In/ 
ffi«6<D8r?ik=Zn/ (fe 
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